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Introduction
A number of studies have shown that women and men employed in academia experience and react to their work environments differently-largely in ways that are unfavorable to women. Research has indicated that women receive lower salaries (Carr et al. 2015 , Toutkoushian & Conley 2005 and fewer resources such as research space (Chisholm et al. 1999) . Moreover, faculty women do more housework at home than their male counterparts (Scheibinger & Gilmartin 2010) and experience more difficulty in achieving work-life balance (O'Laughlin & Bischoff 2005) . In the past, women faculty have been found to be less likely to be promoted to the rank of full professor, even after controlling for productivity and human capital (Toutkoushian 1999 , Perna 2001 ), though it is not known whether this imbalance has been redressed in recent years.
This study adds to the literature on gender differences in academia by investigating differences in faculty service loads. The amount of service performed by women versus men is an issue that has not received much attention in the prior literature but that has an important impact on the career of any academic. Service is typically a time-consuming feature of the job of an academic and typically factors into faculty performance evaluations, alongside research and teaching. However, service is generally rated as less important than either research or teaching and is less likely to lead to career advancement within an institution. In research intensive institutions, the publication of research is a primary vehicle for advancement for the vast majority of faculty, and in non-doctoral granting institutions, teaching is emphasized more heavily (Street, Baril, & Benke, 1993) . Service, while a factor in performance reviews, is generally ranked after research and teaching in importance. In order to protect the career trajectories of junior faculty, tenured faculty are expected to perform more service than pre-tenure faculty, who are, in theory, encouraged to focus more heavily on research.
Service can be characterized according to two main categories that we refer to as internal and external service. Internal service consists of service to one's department, school, or university in activities relating to faculty governance, faculty recruitment, evaluation, and promotion, student admissions and scholarships, program supervision, development and marketing, internal awards, etc.
Individuals who assume defined administrative roles, such as department chairs, deans, etc., are compensated for their service, but the vast majority of faculty receive no compensation and are expected to contribute as good citizens to the academic community as part of their job.
Uncompensated internal service is usually acknowledged and factored into performance reviews, but, as we have mentioned above, generally carries less weight than research or teaching.
External service consists of service outside of campus-to the profession and to the local, state, regional, national, and international communities. In terms of career advancement, external service normally generates greater value to the individual faculty member, as it provides visibility and enhances his or her reputation among a broad group of peers. Such external recognition could result in better external job offers, which can be used either to move up in a different institution or to raise the salary or status of a faculty member in his or her home institution. In some academic disciplines and within some institutions that include community engagement as a core mission, certain types of external service are also considered an integral part of evaluation, including promotion and tenure, as it demonstrates the impact of the scholar's work on communities.
In this study, we use two large data sets to investigate the relative amounts and types of service performed by women and men in academia and find that women, regardless of rank, discipline, or racial-ethnic category, perform more service than their male counterparts. When we investigate differences in internal versus external service, we find that women perform significantly more internal service than men, but that there are no statistically significant differences in the amount of external service performed. We also find that certain disciplines and schools perform more service than others.
Prior Research on Gender and Faculty Service
A few prior studies have empirically investigated the gender-service connection at institutions of higher education. Bellas and Toutkoushian (1999) , employ data from the 1993 National Study of Postsecondary Faculty (NSOPF) to examine differences in how men and women faculty allocate time across teaching research and service. Their study followed earlier ones conducted using the 1988 NSOPF study that demonstrated that women faculty spend more time in teaching and service activities than did their male counterparts across all types of institutions (Russell et al. 1991 ) and especially at research universities (Singell et al. 1996) . Their regression model controlled for individual, job and institutional characteristics and included three definitions of work time: paid hours only; adding in unpaid work hours at the home institution; and further adding in unpaid service hours outside the institution. While finding differences in time devoted to teaching (women higher) and research (men higher), Bellas and Toutkoushian did not find significant differences in time spent in service activities.
They note however, that there are differences in service load by rank (lower ranks entailing more service), and women are disproportionately represented at the lower ranks. Porter (2007) employed data from the 1999 National Study of Postsecondary Faculty (NSOPF) to examine factors affecting the number of committees on which faculty serve and the estimated time devoted to such service. Porter's study also differentiated by types of committee, categorized as: curriculum; governance; personnel; and other. After controlling for rank, age, and academic field, Porter found mixed effects for race and gender, depending on institutional type. Females at research universities were more likely to serve on governance committees, while females at comprehensive universities served on fewer personnel committees on average. The largest differences were found at doctoral universities and liberal arts colleges, where females served on 25 percent more committees than did their male counterparts. Porter did not find gender differences in time spent working on committees after controlling for number of committees.
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Focusing specifically on faculty at research universities in science and engineering disciplines, Link et al. (2007) employed a stratified sample (equal numbers of males and females) using data from the 2004-05 National Science Foundation Survey of Academic Researchers to examine the relationship of promotion, tenure and gender on faculty time allocation. After controlling for rank/tenure status, race, and years of experience, Link and his colleagues found that, using either mean hours or fraction of overall time, males devoted more time to research and less to service than their female counterparts. Misra and colleagues (2011) report on the results of a survey of 350 faculty at University of Massachusetts, Amherst focusing on time use. They found that at the associate professor level, women devoted more hours to service and fewer hours to research than men, a phenomenon they termed the "gendered gully of service." Their survey included perceptions of service as well, and they found that women had no greater preference for service than men.
In reviewing the empirical literature on inequities in service loads, Bird and colleagues (2004) , note that institutional initiatives to redress such inequities often involve the creation of task forces and study groups, predominantly comprised of women faculty, to conduct rigorous, time-consuming studies.
They refer to such work as "…'institutional housekeeping' because it represents the invisible and supportive labor of women to improve women's situation within the institution" (p. 195). They note with irony how such opportunities, although disruptive of disciplinary research, enable women faculty to connect with each other in meaningful ways. Conversely, male faculty members find community among male colleagues with similar research-oriented career trajectories.
Data
In this study, we use two data sets to investigate the relative amounts of service performed by women and men. The first is specific to a particular university system and contains detail regarding the type of service performed. The other is a national data set comprised of respondents to a survey of faculty at a large number of institutions of higher education. We describe these data sets below.
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The first source of data for this study comes from online faculty yearly activity reports, which we will henceforth refer to as FYAR, at the two large research-intensive campuses of a large, Midwestern public multi-campus university. One of the campuses is a traditional research intensive campus, and the other is an urban campus.
The annual reports are required and are used in yearly faculty evaluations. Salary increases are predominantly based on a merit evaluation based on the activity reports, thus an incentive exists on the part of faculty to list all research, teaching, and service activities performed during the year.
We use data from 2012 for full-time tenure-track faculty, 34.8% percent of whom are female.
The full sample consists of 2,041 faculty. However, we exclude faculty who hold administrative positions, such as deans, associate deans, assistant deans, department chairs, etc., since these service activities are generally compensated with position pay or decreased teaching responsibilities. After these exclusions and the exclusion of observations with missing data, the total number of faculty is 1,401. Of these, 37% are female. The breakdown across the two campuses is 69% in the traditional research campus and 31% in the urban campus. , Included in the data are demographic characteristics such as gender and race-ethnicity as well as rank (assistant, associate, or full professor) department, school, and campus.
Reporting of service activities is broken down into several subcategories, which we aggregate into "internal" and "external." In reporting each service activity performed, faculty choose a "type" of service from a pull-down list in addition to providing a detailed explanation of the specific activity. We used the pre-set categories to determine whether service was internal or external. Service activities reported in categories labeled department, school, campus, and university were classified as internal service. Service activities reported in categories labeled community, economic development, professional organizations, life sciences, regional, state, national, and international were classified as external service. Service activities must be classified as belonging to one of these categories and cannot be double-counted or jointly classified.
The following table describes the FYAR data: For the present analysis, the researchers requested FSSE data for full-time tenured and tenuretrack faculty ranked assistant, associate, or full professor. Just under 40% of FSSE respondents satisfied these criteria, yielding an initial sample of 7,398 tenured and tenure-track faculty, among which 6,875 (93%) have a reported value for gender. About 42 percent are women, and 24 percent work in institutions that can be classified as research-intensive.
Service was reported as a categorical variable estimating the average number of hours per week with the following possible responses: 0, 1-4, 5-8, 9-12, 13-16, 17-20, 20-30 , and more than 30. To construct a "continuous" outcome variable from these responses, we assigned the value 0 to the first category, the value 35 to the highest category, and took the midpoint of each category in between.
However, we also used the original categorical variable in an ordered logit, as reported in the results section below.
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The following table provides descriptive information on the sample of faculty who reported a gender category: 
Methods
We investigate service load differences, first examining raw differences and then controlling for rank and other variables, such as race/ethnicity and school or discipline. We use the following multiple regression model to investigate our question:
where S i is a dependent variable measuring the amount of service that faculty member i reports having engaged in, rank is a vector composed of indicators for associate and full professor status (omitted category is assistant), race-ethnicity is a vector composed of indicators for Black, Hispanic, Asian, and other (omitted category is White), and school/field is a vector composed of indicators for different schools and field areas within the university (omitted category is "Liberal Arts" in the case of the FYAR data and "Arts and Humanities" in the case of the FSSE data).
In the FSSE data, we ran an ordered logit specification using the original categorical variable as the dependent variable and also ran an OLS regression using the recoded "continuous" variable as the dependent variable to enable us to have some sense of the magnitude of time differences. We also used institution-level fixed effects in the FSSE regressions to control for differences in the characteristics of institutions, such as research intensity or public-private status, and we clustered the standard errors at the institutional level, as well.
In some specifications, we entered interactions between the female variable and the other variables in the model to assess whether the gender differential was more concentrated at particular ranks, among particular racial-ethnic groups, or in particular schools.
Results
The raw difference in the amount of service performed by women versus men in academia is approximately 1.6 more activities per year in the FYAR and half an hour more per week in the FSSE, and 11 the difference is statistically significant in both cases. Of course, since this could simply reflect gender differences in rank or field, multiple regression results are far more informative. Table 3 presents the results of the multiple regression analysis using the FYAR data controlling for rank, race/ethnicity, department, and campus. The results show that, according to self-reported numbers, female faculty perform, on average, 1.28 more service activities per year than male faculty and that this difference is driven largely by internal service activities. Women perform nearly one more full internal service activity annually than men. With regard to other covariates, we find that associates report performing more service than assistants or even full professors and that this is driven by internal service. Full professors exceed those in other ranks in external service. The disciplinary area showed stark differences in service activities, with faculty in business, law, fine arts, and the STEM fields reporting less service and public policy more service than those in the liberal arts.
Results from the FYAR Analysis
To investigate gender differences further, we included interactions between the female variable and the various sets of other types of covariates. We investigated specifications with different sets of interactions and one that contained all interactions. These yielded little additional information, with some exceptions. There was some evidence to suggest that women in the public policy faculty performed significantly more service than men on that faculty and that Asian female faculty performed more service than Asian male faculty. When all interactions were included in the model the main effects and the individual interactions lost significance, but joint tests of significance of all variables containing the female indicator, whether on its own or in an interaction remained significant.
In addition, we conducted the regression analysis separately by service type. Tables 4 and 5 present the results for the internal and external service activities, respectively. Table 4 shows that women faculty report significantly more activity than their male counterparts in the "campus" service category, thus this particular area of service, rather than departmental, school, or university service (recall that the two institutions included in the data form part of a university system, thus "university" refers to service to the combined university system as opposed to one's own campus) appears to be the 13 area driving the imbalance. Examples of campus service activities might be participation on campuswide committees, faculty councils, task forces, projects, etc. Tables 5a and 5b display the service regressions for the external service categories. We find that women reportedly perform more service than men in two categories: community service and national service. National service here is distinct from service to professional organizations (a service activity may not be counted in more than one category), and might thus consist of activities such as participation on review panels. Results from the FSSE Analysis Table 6 displays the results of the FSSE investigation. These results strongly mirror those obtained using the FYAR data. Women faculty report, on average, 0.6 hours more per week on service 16 activities than men. As a robustness check, we ran an ordered logit using the original categorical variable as the outcome, and the results were qualitatively the same. As in the case of the FYAR analysis, interacting the covariates with the female indicator did not yield insights, with one exception relating to rank. In these data, female full professors report significantly more time spent on service than male full professors. Again, the main effect for the female indicator lost significance but the joint test of the indicator and all interactions was significant.
With regard to other covariates in the regression, we find that the rank variables exhibit the same pattern found in the FYAR, with associates spending the most time on service overall. In addition, faculty in fields of business and various sciences again appeared to devote fewer hours to service than those in arts and humanities.
Discussion
The FYAR results, closely corroborated by the FSSE results, leave little doubt as to the existence of a gender imbalance in faculty service loads. Both in the number of activities-as revealed in the FYAR-and in the amount of time spent on such activities-as revealed in the FSSE-women report doing more.
Several explanations for the service differences are possible. First, it may be that women are asked to do more service than are men. Second, women faculty may be less likely than their male counterparts to say "no" to service requests. Third, women may volunteer for more service than men.
Fourth, women may be more likely to report their service activities than men.
With regard to the first two explanations-that women are asked to do more service than are men and that women are less likely to refuse service requests- Pyke (2011) argues that women are unable to refuse service requests due to a complex structure of gender inequity in academia. Since women are underrepresented on faculties, saying "no" tends to shift the burden of service to a small number of other female faculty whose concentration is in the junior ranks. Once tenure is achieved the protection from service disappears and female associates are hit with a larger number of requests than male associates. For female faculty, refusing service may engender resentment from other female faculty, whereas male faculty feel less structural pressure to serve and are instead likely to face criticism for too much rather than too little service from their male peers.
With regard to the third explanation-that women volunteer for more service than men-some support exists in the literature. Vesterlund and colleagues (2011) analyzed responses to an email solicitation from the chair of the faculty senate at a large public university asking faculty to volunteer for several faculty senate committees. They found that women faculty at the associate and full professor levels were significantly more likely to volunteer for these committee assignments than male faculty.
The difference was greater at the associate level than the full level. Although these committees represent only a segment of academic service, these responses do suggest some support for the notion that volunteerism is higher among women.
One could imagine several motives for this. It may be that by volunteering for campus-related service, women feel more able to control the type of service they provide and ensure a positive evaluation for service in merit reviews. Another possible reason for this might be a heightened perception on the part of women of the presence of an "internal" track into administration. In other words, women may be more likely than men to pursue opportunities within their institutions to advance into paid administrative roles. With the FYAR, we were able to explore this hypothesis to some extent.
Recall that in our main analysis we excluded deans, directors, and department chairs in order to focus on uncompensated service. Using the full data set without these exclusions, we examined the likelihood that women held administrative positions. Using three separate logistic regressions to predict the likelihood that women held the positions of chair, dean, or director, we found that women were no more or less likely than men to hold such positions. Thus, the FYAR data do not suggest that such opportunities are greater for women than men. Therefore, unless women are using service to even their chances of gaining compensated service positions, the internal service track, as a potential explanation for a gender-service imbalance, does not appear to be supported by the data.
The fourth explanation-a gender difference in self-report bias-is difficult to assess with our data. One argument against this explanation is that our two different sources of data corroborate one 19 another, despite the fact that they have very different stakes attached to them. The FYAR data are used in performance reviews and are linked to merit pay, whereas the FSSE data have no stakes attached. It seems unlikely that a tendency to underreport service on the part of male faculty would transcend both contexts.
Conclusions and Implications
We find strong evidence that women faculty perform more service than male faculty in academia, and that the service differential is driven particularly by participation in internal rather than external service. Thus, women faculty are shouldering a disproportionately large part of the burden of "taking care of the academic family," so to speak.
In the effort to achieve greater gender equity in academia, service has often been overlooked as a factor in the quest for parity, yet it merits close attention. It is an area of inequity that can be addressed relatively easily within institutions hoping to improve gender balance. Requests for service participation could be monitored and, if needed, allocated differently. Women faculty could be mentored to show more selectivity in their service-related choices and cultivate their ability to say "no" to requests. A simple increase in awareness of this issue may improve overall attitudes toward service loads, remove any trace of gender bias from service expectations, and enable both women and men to accept or decline service requests with equal ease and impunity.
Service loads have an impact on productivity in other areas of faculty effort such as research and teaching, and these latter activities can lead directly to salary differentials. Thus, in the urgency to redress not only differences in time use but compensation imbalances as well, the service imbalance is one that deserves to rise to the forefront of the discussion.
